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[Title of the Invention] Manhole 

[Abstract] 

[Object] 

The present invention is envisioned to prevent water 
from entering a manhole provided for the inspection and 
maintenance and doing damage thereto by corrosion, and to 
secure safety as a pressure vessel. 
[Structure] 

The manhole is of a structure in which a closing 
plate 9 is mounted on a manhole seat 7 in such a way as to 
close the space formed by the manhole seat 7 and a manhole 
cover 8, with a heat insulator 13 being filled in the said 
space. 

(Selected figure) 
FIG. 1 




1: bottom nozzle 

7 : manhole seat 

8 : manhole cover 

9: closing plate 
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10: tap volt 

13: heat insulator 

[Claim] 

[Claim 1] A manhole characterized in that a material 
capable of inhibiting entrance of water and impurities is 
filled in the hollow portion (space) of the manhole. 
[Detailed Description of the Invention] 
[Industrial Applicability] 

The present invention relates to a manhole, 
particularly to a manhole which is suitable for application 
for preventing water, generated during regeneration of the 
adsorption tower adsorbent, from entering and staying in the 
space at the bottom of the manhole to cause corrosion of the 
inside of the manhole. 
[Prior Art] 

It has been a common understanding that inspection and 
maintenance of the adsorbent holder can be duly accomplished 
by taking in or out the adsorbent at need, so that, in the 
prior art, no bottom manhole has been considered necessary 
to provide. However, with the recent trend toward 
enlargement of the structure, there has been an increase of 
the amount of the adsorbent to be applied, making its 
entrance and exit into or from the adsorption tower more and 
more difficult to conduct. Also, release of the adsorbent 
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causes adsorption of moisture in the air to invite a drop of 
adsorbing performance , thus deriving a necessity of 
providing a bottom manhole. 

In the prior art, as illustrated in FIG. 4, the bottom 
manhole 4 ' was of a structure of an ordinary manhole having 
a flange on the nozzle, so that there was the necessity of 
removing water which has entered the manhole. For this 
purpose, there has been employed a structure provided with a 
drain nozzle for discharging water from a pipe 6. However, 
this structure was incapable of perfect elimination of water 
and would allow a certain amount of water to stay in the 
manhole, giving rise to the problem of possible corrosion of 
the inside of the manhole. Regarding this matter, more 
details are given in the literature "Design of Boilers", 
Sangyo Tosho KK, pp. 462-466. 
[Problem to be Solved by the Invention] 

The prior art described above has given little concern 
to the perfect removal of water remaining in the bottom 
manhole and involved the problem of corrosion by possible 
entrance and retention of water and impurities in the 
manhole . 

The present invention is designed to prevent water and 
impurities generated in course of regeneration of the 
adsorbent and water generated by condensation of the air 
from entering the manhole of, for instance, an adsorption 
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tower to cause corrosion. 
[Means for Solving the Problem] 

In the present invention, in order to fulfill the 
above object , the conventional nozzle type structure is 
modified into an integral type in which the space in the 
manhole is minimized. 

Also, in the present invention, a closing plate for 
sealing is provided to prevent water and impurities 
generated during regeneration from entering the manhole. 

Further, a heat insulator is filled in the space of 
the manhole for the purpose of shutting off air for 
preventing condensation of the air, and a drainage hole is 
provided in anticipation of possible entrance of a small 
quantity of water. 
[Action] 

Corrosion-proof steel (stainless steel) is used for 
the closing plate for sealing, and the closing plate is 
secured in position by tap bolts and nuts to inhibit 
entrance of water. If necessary, a groove may be provided 
at the contact area between the closing plate and the 
manhole seat for more perfect prevention of water entrance. 
Oval shape of the manhole facilitates taking of the 
adsorbent in and out of the manhole, and condensation of the 
air can be avoided by disposing a heat insulator in the 
space between the manhole cover and the closing plate. Also, 
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since a drainage hole is provided in consideration of the 
closed structure provided by the closing plate , it is 
possible to eliminate water even in case where a small 
quantity of water was allowed to enter the space. 

By these means, the possibility of water entering the 
space is lessened, making it possible to prevent corrosion. 
[ Embodiment ] 

An embodiment of the present invention is described 
below with reference to FIGS. 1 to 3. In the adsorption 
tower illustrated, the air fed into the tower from a bottom 
nozzle 1 is passed through a layer of an adsorbent 3 packed 
on an adsorbent holder 5, whereby moisture and carbon 
dioxide gas contained in the air are adsorbed away and the 
thus treated air is released from a top nozzle 2. In this 
case, since the adsorbent 3 is lowered in its adsorbing 
performance with the lapse of time, it needs to be 
regenerated periodically. During this regeneration of the 
adsorbent, water is collected in the bottom manhole 4 and 
this water needs to be removed. 

In the present invention, an integral type manhole 
structure is adopted, and it is secured to an oval manhole 
seat 7 by a combination of tap bolt 10, hold-down plate 11 
and nut 12, thereby preventing water from entering the 
manhole. Also, a heat insulator 13 is filled in the space 
formed by the manhole seat 7, manhole cover 8 and closing 
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plate 9 to shut off the air, making it possible to avoid 
condensation of the air. It is to be also noted that a 
water drainage hole 14 is provided for removing a small 
quantity of water which may stay and for avoiding formation 
of a closed structure. 

According to the instant embodiment of the invention, 
there is no possibility of water entering the manhole during 
regeneration of the adsorbent 3, thus eliminating any risk 
of corrosion of the inside of the manhole, and also an 
improvement is made on the safety as a pressure vessel. 
Also, oval shaping of the manhole in the present invention 
facilitates the bringing-in and bringing-out operations for 
the heat insulator when the manhole is open and for the 
closing plate in the manhole. 

The present invention features filling of the space in 
the manhole seat with a heat insulator. The space may be 
filled by providing the heat insulator in a manhole cover 
and fastening the manhole cover in its position. 
[Effect of the Invention] 

According to the present invention, it is possible to 
prevent water from entering the bottom manhole to keep it 
free from corrosion, and accordingly inspection and 
maintenance are facilitated. 
[Brief Description of the Drawings] 

FIG. 1 is a frontal sectional view of an embodiment of 



-6- 



7 



the manhole of the present invention. 

FIG. 2 is a plan view of FIG. 1. 

FIG. 3 is a schematic illustration of an adsorption 
tower provided with the manhole of the present invention. 

FIG. 4 is a schematic illustration of an adsorption 
tower provided with a conventional manhole. 
[Description of Reference Numerals] 

1: bottom nozzle , 2: top nozzle, 3: adsorbent, 4: bottom 
manhole, 5: adsorbent holder, 7: manhole seat, 8: manhole 
cover, 9: closing plate, 10: tap bolt, 11: hold-down plate, 
12: nut, 13: heat insulator, 14: drainage hole. 



FIG. 1 




1: bottom nozzle 
7 : manhole seat 
8 : manhole cover 
9: closing plate 
10: tap bolt 
13: heat insulator 
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